formation for first-mode baroclinic perturbations [Gill, 1982] , and thus our repeated sections lie on the south- . Just prior to our surveys, there had been a prolonged burst of moderate westerlies in late October and early November. During our first survey period, winds were generally weak with net surface heating and little rainfall; these generally calm conditions were interrupted only by a brief burst of moderate westerlies on November 24-25. Low winds and net heating continued until December 10, when there was another burst of moderate westerly winds that ended a few days before the beginning of our second survey period. A series of three strong westerly wind bursts occurred between December 20 and January 2, coinciding with the first half of our second survey period; these were followed by calm winds and heavy rain. Between our second and third survey periods, winds were generally from the southeast, i.e., favorable for equatorial upwelling. Westerly winds resumed on January 27, at the beginning of our third survey period. Moderate westerly winds with frequent strong squalls prevailed from late January through the entire month of February.
In this paper we provide a summary of our hydrographic sampling and an overview of the spatial structure and temporal variability of the temperature, salinity, and density fields measured along the zonal and meridional sections. As this is the first hydrographic data set obtained from pumped Sea-Bird temperature and conductivity sensors in an undulating Seasoar vehicle, data acquisition and processing procedures are also summarized briefly in section 2. In section 3, we show overall time-averaged vertical sections along the meridional and zonal lines and discuss the average properties of the principal layers (surface layer, thermocline, thermostad, salinity maximum). In section 4, we compare cruise-averaged sections for each of the three survey periods, corresponding to three rather different weather regimes. In section 5, we examine the temporal variability on timescales of days to weeks by plotting the properties of selected isobars, isotherms, and isopycnals and discuss the behavior of the principal layers. The structure of the surface layer is further discussed in section 6, and the most important results are summarized in section 7.
Observations and Data Processing
The objective of our surveys was to measure the timevarying thermohaline fields of the upper ocean at the center of the COARE IFA, and our sampling plan was designed to resolve zonal and meridional scales of 10 to 100 km, vertical scales of a few meters, and timescales of a few days to a few months. The surveys were designed to complement time series observations from moorings and stationary ships: though fixed platforms provide better temporal resolution, they can resolve only a few spatial scales. We chose a butterfly pattern with its intersection as close as practical to the IMET mooring and nearly stationary R/V Moana Wave at the center of the IFA. The long sections of the butterfly were oriented in the zonal and meridional directions, parallel and transverse to the predominantly zonal equatorial currents, and connecting diagonal sections were in the northeast and southwest quadrants (Figure 1) . Almost all of our sampling was done while underway at 7-8 knots (4 m s -1), traveling south along the meridional (N2S) line and east along the zonal (W2E) section. Sampling included standard meteorological observations and underway current profiling, as well as upper ocean temperature and salinity measurements. The length of the orthogonal sections was limited to
•-130 km to allow for completion of the entire pattern in •1.5 days, with multiple repetitions per week.
Since Wecoma was based in Guam, there was a long transit at the beginning and end of each cruise, and on some of these transits we were able to make a long cross-equatorial Seasoar section along 156øE (Figure 2) The entire Seasoar data set was therefore reprocessed as follows: by calculating the T-C lags for consecutive data segments in specified depth ranges; using the time series of lags to offset the 24-Hz conductivity data relative to the temperature data within each segment; applying the appropriate conductivity calibration equations; applying Lueck's [1990] correction for the thermal mass of the conductivity cell, with the value of the amplitude parameter related to the T-C offset for each data segment; and finally block averaging the data to 1-Hz values. Since the salinity data from descending profiles sometimes exhibited high-frequency noise that was absent from ascending profiles, we use only data from ascending profiles for all three cruises. We estimate the processed Seasoar CTD data to be accurate to -F0.01øC in temperature, -F0.01 psu in salinity, and :El dbar (:El0 kPa) in pressure.
The basic Seasoar data set discussed in this paper consists of the 1-Hz temperature, salinity, and density data from ascending Seasoar profiles. A representative ensemble of vertical profiles for a single meridional (N2S) section from each cruise is shown in Figure 3 
Cruise-Averaged Sections
The very different local forcing regimes corresponding to the three survey periods can be characterized by their average wind stress, surface heat flux and precipitation values (Table 4) Figure 10 ), the structure of the high-salinity core was more complex, and the maximum salinity at SBN was lower (Figures 8 and 11 We know of no dynamical models that include a mechanism for the EUC to migrate across isotherms. (Figure 14) ; the meridional and zonal averages are indistinguishable, and they are subject to the same trends.
Temporal Variability
In general, the large-scale (50-100 km) temperature gradients were weak in both zonal and meridional directions (Figure 13a ), but there were some notable ex- , , , , , , , , I , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , 1,1,1,1,1,1,1  1,1,1,1,1,1,1,1,1,1,1,'1,1,1,1,1 
120.
0.
-120. (Figures 13a and 13b) . For example, the two mesoscale features that were so obvious in the temperature field (i.e., the migrating front seen December 24-27 and the cold spot seen January 5-10) had no signature in the salinity field. Hence, each of the mesoscale features seen in either temperature or salinity is also reflected in the density.
The Thermocline
The near-equatorial thermocline is complex, and its different aspects (e.g., depth, thickness) can vary independently. In this section we describe variations in isotherm depth, thermocline thickness, strength of the vertical gradients, isotherm spreading, and temperaturesalinity characteristics.
In the COARE IFA, the main thermocline coincides with a strong pycnocline (Figure 4) , and this pycno- 
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• ,,, ,0,,,,,,,, ,,,,, ,, ,,,,, ,,,,,,,,, ,,,,,,,, ,,,,, ,,I, t,^•i,,,,,,,,,,,,, ,,,,, ,,,,,,,,, 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 1,1,1,1,1,1,1, ,I,1,1,1,1,1,1,1 1,1,1,1,1,1,1 1,1,1, , ,I 1,1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1'1 I•'1'1'1'1'1'1'1'1'1•1 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 In late December and early January, water properties on •r t -23.5 were again nearly uniform, though the salinity was slightly higher (by 0.1 psu) than in November (Figure 21 ). Relatively fresh water again intruded from the north (in late December) into waters of uniformly high salinity (35.5-35.6 psu) between the •r t -24.8 and at --25.5 isopycnals, and withdrew again in early January (Figures 19, 21, and 22) ; the freshest water was centered at •rt -25.2. The front was narrowest and most intense at this density; above and below the core of the intrusion, the front intersected isopycnals at an oblique angle (Figure 19 ). This front migrated southward in late December and northward in early January (Figure 22a to the isopycnals. Features are observed both above and below the maximum salinity, i.e., in the regime that is diffusively stable as well as in the regime that is favorable for salt fingering. The generation, evolution, and decay of these small features are very likely affected by the complex equatorial flow field, in which internal tides and other baroclinic waves are superimposed on the highly sheared mean currents, but further study of these processes is beyond the scope of this paper.
6. Discussion
The Surface Layer
Since all atmosphere-ocean interactions are inevitably mediated through the surface of the ocean, the ocean surface layer is the focus of special attention within 1,1,1,1,1,I,1,1,1,1,1,1,1,1,1,1,1,1  1,1,1,1,1,1,1,1,1,1,1,  1,1,1,1,1,1,1,1,1,1 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 (--30 km), and it migrated meridionally between and within cruises; this front was also observed to migrate eastward at a speed consistent with advection by the Equatorial Undercurrent. Secondary salinity inversions with lateral scales of 10-50 km were observed both above and below the high-salinity core; these were easily recognizable in sections a few days apart but did not persist from cruise to cruise. This large, high-resolution Seasoar data set shows that the thermohaline fields in the COARE intensive flux array are both heterogeneous and nonstationary. Even within the broadly uniform Warm Pool of the western equatorial Pacific, there are instances of mesoscale and submesoscale fronts in the surface layer. We look forward to combining this data set with observations from other survey ships and with time series from stationary platforms. Work to estimate advective heat and freshwater fluxes and three-dimensional budgets of heat, fresh water, and momentum and to study the evolution of particular features and phenomena is underway. This large data set will provide many opportunities to improve community understanding of the upper ocean dynamics in this region.
